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This paper investigates stock market contagion between U.S. and Asian markets. To 
distinguish between contagion and fundamentals-based stock price comovement, we use 
NYSE-traded stocks issued by Asian firms. Among the results, first we find that the 
empirical results show significant bilateral contagion effects in returns and return 
volatility. Second, contagion effects from U.S. market to Asian markets are stronger than 
in the reverse direction, indicating that the U.S. market plays a major role in the 
transmission of information to foreign markets. Third, the intensity of contagion was 
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The globalization of financial systems and the acceleration of information 
transmission have increased the risk of financial crises, as a crisis in one country can 
spread to other countries and bring about worldwide crises. The Mexican, Asian and 
Russian crashes were followed by a sequence of stock market and exchange rate crises in 
other markets. These financial collapses have driven researchers to ask how such shocks 
are transmitted internationally and why they have such intensity. 
The controversy starts with the seminal work by King and Wadhwani (1990), 
which finds that the correlation in returns between markets increases with the volatility 
in each market. They interpret this as evidence supporting the ‘market contagion’ 
hypothesis. On the other hand, the traditional view stresses the role of common 
fundamental factors. Ross (1989) argues that market volatility is related to underlying 
information flow, including public information. Public information flows may then be 
associated with higher volatility and more pronounced comovement, all in the context of 
a rational approach to asset pricing. 
There is now a reasonably large body of empirical studies testing for the existence 
of financial contagion during financial crises. Although a range of different 
methodologies have been presented, there exists no theoretical or empirical procedure 
for identifying contagion on which researchers agree.
1  The  main  econometric 
difficulties in distinguishing between the two competing explanations arise because the 
data on world stock markets suffer from problems of simultaneous equations, omitted 
variables and heteroskedasticity (Rigobon, 2003). As a result, the conventional 
econometric techniques for testing for the structural changes do not provide appropriate 
empirical results. 
Craig, Dravid and Richardson (1995) (CDR, hereafter) propose alternative 
measures for identifying financial contagion between non-synchronous trading markets. 
Specifically, they exploit Nikkei index futures traded on the Chicago Mercantile 
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1  The proposed methodologies to identify the contagion effect include the latent factor model (e.g., 
Bekaert, Harvey and Ng, 2005), correlation analysis (e.g., Forbes and Rigobon, 2002), the vector 
autoregressive (VAR) approach (e.g., Fravero and Giavazzi, 2002), probability models (e.g., 
Eichengreen, Rose and Wyplosz, 1995) and the co-exceedance approach (Bae, Karolyi and Stulz, 
2003). Exchange (CME), which are not traded during Tokyo exchange hours but reflect 
investors’ perceptions about the Japanese stock market during U.S. trading hours. In an 
informationally efficient market, daytime returns of the Nikkei index futures on the 
CME should move one-to-one with overnight returns of the Nikkei index in the Tokyo 
market. As a result, other information released during U.S. trading hours, such as the 
daytime returns of the S&P index, should have no marginal influence on the overnight 
returns of the Nikkei index. In contrast, the contagion models of King and Wadhwani 
(1990) and others suggest that investors valuing Japanese securities ignore fundamental 
overnight information about Japan and instead react to observed price movements in the 
U.S. market. In these models, therefore, daytime returns of the S&P index will still be 
an important determinant of overnight returns on the Nikkei index. 
CDR find that the Nikkei index futures traded in the U.S. provide complete 
information about contemporaneous overnight Japanese returns and the S&P index 
provides no additional information affecting overnight Japanese returns. These findings 
contradict the predictions of contagion models which include irrational traders who 
either overreact or only partially adjust to movements in foreign stock markets.
2 
This paper follows the approach of CDR in investigating the bilateral contagion 
effects between U.S. and Asian stock markets. It also examines the impact of the Asian 
financial crises on the extent of contagion by comparing sub-sample periods during and 
after the crises. In doing so, we use the NYSE-traded American Depositary Receipts 
(ADRs) issued by Asian firms. ADRs were developed as a method of enabling U.S. 
investors to trade in international securities within the U.S.
3  Since 1990, the number of 
Asian stocks listed on NYSE has increased significantly. If relevant information 
regarding the stock prices of Asian firms revealed during U.S. trading hours is 
                                                  
2  By incorporating threshold effect in reaction to price changes, Ohno (1997) shows evidence 
suggesting an overreaction of investors to information. Ohno (2004) provide further evidence on 
contagion using inter-listed equity prices of Japanese and U.S. firms. 
3 ADRs are normally created by having one bank buy and deposit the actual foreign securities with 
another bank (called the depositary), who then issues certificates in the U.S. that represent (and are 
backed by) the deposited securities. These certificates may be freely traded by any investor and are 
commonly called American Depositary Receipts (ADRs for short). ADRs were first introduced in 
1927. 
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 incorporated into their ADRs, there would be a one-to-one correlation between daytime 
returns of the ADRs and overnight returns of the underlying stocks. In this sense, the 
ADRs play the same role as the Nikkei index futures do in the model of CDR. The 
contagion effect from U.S. to Asian markets can be detected by examining whether any 
other information released during U.S. trading hours, such as the S&P index, has 
additional explanatory power for the overnight returns of the underlying stocks. 
To examine the contagion effect of stock market movements in Asia, we 
investigate whether daytime Asian stock indices have marginal effects on overnight 
returns of the ADRs of Asian firms listed on NYSE, conditional on the influence of 
daytime underlying stock returns. The impact of the Asian financial crisis on the extent of 
contagion is also of interest. Hence, we compare which stock indices among the Asian 
countries have the strongest contagion effect on ADR returns of Asian firms during and 
after the crisis. 
Researchers have explored information transmission across international markets 
by examining the first and second moments of stock returns. Early studies using 
ARCH-type models (e.g., Bae and Karolyi, 1994; Koutmos and Booth, 1995; Hamao et 
al., 1990), have argued that the phenomenon of volatility spillover results from 
integration of international markets. Market integration is interpreted as prices in 
different markets reflecting the same fundamental information. On the other hand, 
volatility spillover represents a failure of the market to fully process information and may 
signal a violation of market efficiency.
4 It is noted that, by ‘volatility spillover’, most 
previous studies imply ‘lagged volatility spillover of daytime returns’. A lagged volatility 
spillover is induced when private information is gradually incorporated into prices until 
all private information is revealed. In this study, however, we do not resort to lead-lag 
relations to test for the information efficiency. Since our methodology enables us to 
identify price comovement through contagion that cannot be explained by fundamentals, 
we examine contemporaneous relations of return and volatility contagion. 
Much of the work on international information transmission in financial markets 
focuses on two hypotheses: international-center and home-bias. The international-center 
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4  Volatility spillover only implies information inefficiency, but not an arbitrage mechanism. hypothesis suggests that a financial center plays a key role in spreading information to 
other markets, while the home-bias hypothesis implies that information flows between 
markets primarily radiate out from the home market. 
Some research in the equity market literature has shown that the U.S. equity 
market more often transmits information to other markets than in the reverse direction 
(Ghosh et al., 1999; Kwan et al., 1995). These studies indicate that information flows are 
transmitted from the global financial center to offshore markets, implying that the U.S. 
market plays a major role in the transmission of news that is believed to be 
macroeconomic and global in nature (Cheung and Mak, 1992; Eun and Shim, 1989). By 
contrast, Shyy and Lee (1995), using Bund (German government bond) futures contracts 
traded in both London and Frankfurt, found that key information tends to flow from the 
home (Frankfurt) market to the offshore market (London), supporting the home-bias 
hypothesis. 
Our methodology using dually-traded stocks of Asian firms provides a better 
understanding of this controversy by testing these two competing hypotheses, since 
ADRs are listed on the NYSE which may be influenced by both U.S. and Asian market 
conditions. We examine which has a greater influence on these Asian firms’ stock prices, 
the U.S. stock index or any of the Asian stock indices, conditional on individual firm’s 
fundamentals. 
In this study, we find the following empirical results. First, there exist significant 
bilateral contagion effects in returns and return volatility between U.S. and Asian markets. 
Second, contagion effects are greater from U.S. market to Asian markets than in the 
reverse direction, indicating that the U.S. market plays a major role in the transmission of 
information to foreign markets. Third, the intensity of contagion was significantly greater 
during the Asian financial crisis than after the crisis. 
The remainder of the paper is organized as follows. Section 2 describes the data 
and Section 3 explains the empirical methodology for identifying contagion effects. 
Section 4 presents the estimation results and Section 5 contains our conclusions. 
 
2.  Data 
 5 
 Our sample includes 22 Asian firms whose ADRs have been actively traded on 
the NYSE since prior to the Asian financial crisis. They are three South Korean firms, 
two Taiwanese firms, one Philippine firm, four Chinese firms, two Hong Kong firms and 
10 Japanese firms. These data are collected from Datastream. We also collect data on 
stock indices for each country including the Hong Kong Hang Seng index, Korea SE 
composite, Japanese Nikkei 225 index, Taiwan SE index, Philippine PSE composite 
index, Shanghai SE composite, and the U.S. S&P 500 index. We obtained the stock 
indices data from Datastream and Bloomberg. 
The Asian financial crisis began to emerge on July 2, 1997 when Thailand 
abandoned its currency peg to the U.S. dollar. When the Thai Baht plunged 15% against 
the U.S. dollar, it caused a currency devaluation panic which spread over the rest of 
Southeast Asia, especially Malaysia, Indonesia and the Philippines. Southeast Asia’s 
crisis gradually rolled north into other Asian financial markets. On October 23, 1997, 
Hong Kong’s stock prices collapsed. The Hang Seng Index dropped 10.4% on the day 
and dropped a further 13.1% on the following day. Following the subsequent stock 
market collapses in NY and London, the Hang Seng Index again dropped 13.7% on 
October 28, 1997. In the wake of the Asian market downturn, Moody’s lowered the credit 
rating of South Korea several times. The Seoul stock exchange fell by 7% on November 
8, the biggest one-day drop recorded to date. On November 24, stocks fell another 7.2% 
on fears that the IMF would demand tough reforms.   
Since there are no ADRs of Thai firms, we define the crisis period as stretching 
from October 17, 1997 to December 22, 1997, which covers the turmoil period of Hong 
Kong and Korea according to Forbes and Rigobon (2002, p.2244). In order to be able to 
compare the differences during and after the Asian crises, our sample period starts from 
October 17, 1997 and ends December 2005. 
Daily opening and closing prices for the underlying stocks and their ADRs are 
used in this paper. Let   and   be the ith stock’s opening and closing price on 
day  , respectively. We divide daily (close-to-close) returns of each underlying stock, 
, into overnight (close-to-open) returns,  , and daytime (open-to-close) returns, 
. These are all continuously compounded returns and are defined as follows: 
t i O , t i C ,
t
t i R ,
it D R ,
it N R ,
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The overnight and daytime returns on the ADRs are defined in the similar way. 
Let   and C  be  the  th stock’s opening and closing price on the NYSE on day 
, respectively. We divide daily returns of each ADR,  , into overnight returns, 
, and daytime returns,  . 
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To illustrate the time difference in the daytime and overnight trading hours 
between Asian and US markets, Figure 1 provides an example illustration for 
Japan/Korea and the U.S. Note that the Japan/Korea daytime on day   and the U.S. 
overnight on day t overlap, and the Japan/Korea overnight on day   and the U.S. 
daytime on day   overlap. However, the Japanese/Korean daytime and the U.S. 
overnight on day   do not overlap. The daytime segment in one market is a subset of the 
overnight segment in other market and, as a result, information regarding stock price 








Table 1 reports basic statistics for daytime and overnight return series for 22 
dually-traded stocks. It is noted that daytime returns are more volatile (as measured by 
standard deviation) than overnight returns for most of the underlying stocks traded within 
their local markets. On the other hand, for most of the corresponding ADRs, the 
overnight volatilities are higher than the daytime volatilities. These results are consistent 
with the findings of previous studies (Wang, et al., 2002; Kim and Kim, 2004). Most 
corporate information is released and most trading takes place during the daytime in local 
markets. This may explain why we observe higher daytime volatility in the local markets 
and higher overnight volatility in the U.S. Table 1 also reports the cross-correlation coefficients between overnight returns 
and daytime returns on underlying stocks and their ADRs. In most cases, the 
cross-correlation coefficient between the underlying daytime returns ( ) and the ADR 
overnight returns ( ) is greater than the cross-correlation between the underlying 
overnight returns ( ) and the one-period lagged ADR daytime returns ( ). This 
suggests that information transmission from daytime local markets to the overnight U.S. 
market is stronger than that from the daytime U.S. market to overnight local markets. 
t D R ,
ADR
t N R ,
t N R ,
ADR
t D R 1 , −
Next, we divide the whole sample into two sub-periods: during the crisis and 
after the crisis. Contrary to our expectations, the cross-correlation coefficients between 
the underlying stocks’ daytime returns and the ADRs’ overnight returns and those 
between the underlying overnight returns and the one-period lagged ADR daytime 
returns are not necessarily higher during the crisis than after the crisis. Indeed the 
volatilities of returns are higher during the crisis, but this does not lead to higher 
correlation during this period. 
 
3.  Models 
We use a two-stage procedure to investigate the contagion effect in returns and 
return volatilities of the dually-traded stocks of Asian firms. In the first stage, we 
estimate the unexpected returns for each individual stock and for each stock index that 
cannot be predicted based on public information available when the market opens. In the 
second stage, we use the estimated unexpected returns and standardized volatilities to 
explore whether the stock prices of Asian firms respond to information other than their 
implied stock price movements.   
Although several GARCH model specifications have been proposed in attempts to 
describe volatility clustering and the asymmetric nature of processes leading to volatility, 
we employ the exponential GARCH (EGARCH) model developed by Nelson (1991). 
Unlike ordinary GARCH and GJR-GARCH models, the EGARCH model has the 
advantage that we do not need to impose non-negativity constraints on parameters. The 
volatility equation of the EGARCH model is expressed with the following form: 
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    , / ), ln( ) ( ) ln( 1 1 1
2
1 1 1 1
2
− − − − − − − = + + − + = t t t t t t t t z z z E z σ ε σ β θ γ ω σ          (1) 
where   is the conditional volatility,   the standardized residual and 
2
t σ t z E  an 
expectation operator. In this model,  1 1 − − − t z t z E  determines the ‘size effect’ and   
captures the ‘sign effect’ of volatility shocks. If the asymmetric volatility parameter 
1 − t z θ
θ  is 
significantly negative, then negative returns and bad news have a larger impact on 
volatility than positive returns and good news. 
  In the first stage, we extract the unexpected returns component from each stock’s 
returns data using the following EGARCH(1,1)-t model. That is, for the daytime returns 
of the underlying stock, 
), , , 0 ( ~ , , , , , 1 0 , v h t Student e e R R t D t D t D t N t D − + + = α α       
.
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The model for the corresponding ADR returns is similarly constructed as 
follows: 
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Running the estimates for equations (2) and (3), we obtain the unexpected 
returns  and , and the standardized volatility components  t D e , ˆ
ADR
t D e , ˆ
) 1 − t ( ˆ
, 2 1 1 , − − + = D t D z G β β , 1 t D z  and  ) ( ˆ






t D z z G − − − + = µ µ . The conditional errors are 
assumed to follow Student’s t-distribution. The degree of freedom   is estimated 
simultaneously. The use of Student’s t-distribution rather than the normal distribution and 
the generalized error distribution (GED) allows for more efficient estimation of the 
conditional errors (Susmel and Engle, 1994; Bollerslev, Engle and Nelson, 1994). If the 
standardized error ( ) follows Student’s t-distribution, then 
v
1 − t z ) 1 − t z ( E  equals 
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 ) 2 / ( / ) 2 / ) 1 (( / ) 2 ( v v v Γ − Γ − π , which is a constant. The original EGARCH 
specification of equation (1) can be therefore represented by equations (2) and (3).   
We also apply the same estimation method to stock indices for Hong Kong, 
Korea, Japan, Taiwan, the Philippines, China and the U.S. For example, with the Hong 
Kong Hang Seng index, we extract the unexpected return   and the standardized 
volatility component 
t HK e , ˆ
) ( ˆ
1 , 2 1 , 1 1 , − − − + = t HK t HK t HK z z ϕ ϕ G   from the following estimation 
equations: 
.
), ln( ) ln(
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In the second stage of our test procedure, we estimate the EGARCH models 
which include several exogenous variables in the mean and variance equations. We first 
focus on the contagion effect from Asian markets to the U.S. The conditional mean and 
volatility of overnight returns of Asian ADRs are formulated as follows: 
) , , 0 ( ~
, ˆ ˆ ˆ ˆ ˆ ˆ ˆ
, ,
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The independent variables in the mean and volatility equations include not only 
the estimated unexpected return and volatility of the underlying stock per se (e  and 
), but also other contagion factor candidates, such as the stock index returns and 
volatilities of Hong Kong, Korea and Japan ( , , and  ,G , ). 
Unlike Hong Kong and Korea, Japan did not suffer from a crisis, though stock prices in 
Japan are likely to influence other Asian stock markets and hence are also considered. 
The stock index returns and volatilities of Taiwan, the Philippines and China 
( , , and  , ,G ) are added, depending on the nationality of the 
firm considered. 
t D, ˆ
t , G ˆ
t D G , ˆ
t TW e , ˆ
t HK e , ˆ t KR e , ˆ t JP e , ˆ t HK G , ˆ
KR ˆ
t JP,
t PH e , ˆ t CH e , ˆ t TW G , ˆ
t PH G , ˆ
t CH, ˆIt is noted that since the daytime trading hours on day t in Asian markets 
overlap with the overnight hours on day   in the U.S. market, the time script   in the 
daytime return of the underlying stock and country stock indices in Asian markets are 
contemporaneous with the time script   in the overnight return variable of the ADRs 
traded in the U.S. market. The estimated volatility components at time t  can be 
exogenously included in the volatility equation of the EGARCH model, because Asian 
markets close before the U.S. market opens and the estimated volatility components at 




In the above model (5), the parameter  ( ) is the coefficient of the 
market-adjusted unexpected daytime returns (volatility) of the underlying stock on the 
overnight return (volatility) of its ADR. Hence, this coefficient measures a spillover 
effect in unexpected returns (volatility) from the underlying stock in the local market to 
its corresponding ADR in the U.S. market. The key parameters are   ( ) 
for the hypothesis that there is contemporaneous returns (volatility) contagion from Asian 
markets to the U.S. market. Information relevant to Asian firms during Asian trading 
hours will be reflected by the daytime returns (volatility) of the underlying stock. If the 
Asian stock indices have a significant influence on overnight ADR returns, the contagion 
effects would be detectable. 
2 a 4 b
8 3 ~ a a 10 5 ~ b b
  The contagion mechanism from U.S. to Asian markets is similarly constructed 
with the following specifications: 
), , , 0 ( ~ , ˆ ˆ , , , 1 , 3 1 , 2 1 , 1 0 , ν ε ε t N t N t N t US
ADR
t D t D t N h t Student e c e c R c c R − + + + + = − − −  
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ε                         (6) 
The overnight trading hours on day t  in Asian markets overlap with the 
daytime hours on day   in the U.S. market, so the time script   in the daytime 
return variables of the ADR and U.S. stock index is contemporaneous with the time script 
 in the overnight return of the underlying stock in a local market. If information on 
Asian stock prices revealed during U.S. trading hours is perfectly incorporated into their 
ADR prices, then the estimated unexpected return and volatility (  and  ) have 
1 − t 1 − t
t US,
t
e ˆ t US G , ˆ
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 no additional explanatory power for returns on the underlying stocks. The significance of 

















































  Next, we examine whether the contagion effect is greater during the Asian 
financial crisis than the subsequent tranquil period. To address this issue, the previous 
models of equation (5) and (6) are employed with some modifications as follows. 
  For the ADRs, 
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  For the underlying stocks, 
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We use a dummy variable ( ) which takes the value 1 during the Asian 
financial crisis (Oct. 17, 1997 ~ Dec. 22, 1997) and 0 otherwise. If there is more 
contagion during the crisis period than the post-crisis period, then coefficients with 




4.  Empirical  Results 
  Table 2-1 reports the estimation results of model (5), the second-stage model for 
Asian ADRs on the NYSE. The parameter a  ( ) is the coefficient of the 
market-adjusted unexpected daytime returns (volatility) of the underlying stock on the 




 of Philippine Telecom, and all estimates of    are significantly positive. This indicates a 
contemporaneous return (volatility) spillover effect from the local market to the U.S. 
market. 
4 b
  The more important result in Table 2-1 is the significance of contemporaneous 
contagion effects of Asian stock indices on ADR stock prices. The parameters   
are the coefficients for the unexpected daytime returns of the Asian stock indices (Hong 
Kong, Korea, Japan, Taiwan, the Philippines and China, respectively) on the overnight 
returns of the ADR. Almost all estimates of the coefficients   are positive and 
statistically significant at the one or five percent level for each estimation equation. It 
should be noted that not only the stock index of the home country but also those of 
neighboring countries have a marginal influence on the overnight returns of ADRs. For 
example, in the case of POSCO, Korea’s biggest steel manufacturer, an unexpected jump 
in the Korea SE composite index has been shown to cause an increase in POSCO’s ADR 
returns, conditional on the influence of the daytime underlying stock returns. Furthermore, 
the Hong Kong Hang Seng index and Japanese Nikkei 225 index also have a marginal 
effect on the overnight returns of POSCO’s ADR. Such results support the hypothesis of 
contemporaneous returns contagion from Asian markets to the U.S. market.   
8 3 ~ a a
8 3 ~ a a
  The estimation results of the variance equations also confirm the presence of 
contagion effects, though the volatility contagion is not as strong as the contagion in 
returns. The parameters    are the coefficients representing the effects of volatility 
contagion. The firms from Korea, Taiwan, the Philippines and Japan have significantly 
positive volatility coefficients for the stock indices of their home country as well as those 
of neighboring countries. Firms from Hong Kong do not demonstrate volatility contagion 
and Chinese stock returns are affected not by Chinese stock index but by Korean stock 
index. 
10 5 ~ b b
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  The estimated coefficient   shows little evidence of a volatility asymmetry 
between positive and negative news. Furthermore, although not reported, the estimated 
degree of freedom 
3 b
ν   is around 3 ~ 5, which is much smaller than a normal distribution. 
This result supports the assumption of Student’s t-distribution for conditional errors in the 
exponential GARCH (EGARCH) specification.   Table 2-2 presents the estimation results of model (6), the second-stage model in 
the opposite direction, i.e. contagion from the U.S. market to local markets. The 
coefficient estimates indicating return and volatility spillover effects (c  and  ) are all 
positive and almost all statistically significant at the one percent level. Comparing the 
results presented in Tables 2-1 and 2-2, we find that the estimate of the return spillover 
coefficient from the Asian markets to the US market, , is much greater in magnitude 
than the estimate of the return spillover coefficient in the opposite direction, c . 
Specifically, the return spillover from the underlying stock in the local market to its 
corresponding ADR in the U.S. market is much stronger than the return spillover effect in 
the reverse direction. These results are consistent with those in Table 1, showing that 
information transmission from daytime local market to the overnight U.S. market is 




  Table 2-2 also reports the results of return and volatility contagion effects from 
the U.S. market to Asian markets. All coefficient estimates of return contagion,  , and 
most estimates of volatility contagion,  , are statistically significant at the one or five 
percent levels. These results indicate a violation of information efficiency in that the U.S. 
stock index has a marginal explanatory power for both the overnight underlying stock 
returns and volatility of Asian firms.   
3 c
5 d
Another noteworthy point is that the contagion effect of the U.S. stock index 
appears to be higher in magnitude than that of the Asian stock indices, as can been seen 
from the results presented in Tables 2-1 and 2-2. This indicates that, conditional on the 
influence of fundamentals, the information transmission about macroeconomic and global 
news from the U.S. market is stronger than from the home market. Therefore, it supports 
the international-center hypothesis emphasizing the key role of the U.S. market in the 
transmission of information to foreign markets.   
Next, we examine the impact of the Asian financial crisis on contagion between 
U.S. and Asian markets. Table 3-1 displays the estimation results of the contagion model 
with an Asian financial crisis dummy variable (7). The coefficients   (  
measure the difference in the returns (volatility) contagion effect from Asia to the U.S. 
d d f f 8 3 ~
d d g g 10 5 ~)
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 during and after the Asian financial crisis. Positive values are interpreted as indicating 
greater contagion in unexpected returns (volatility) from Asia to the U.S. during the crisis 
than in the post-crisis period. 
As shown in the upper panel of Table 3-1, most firms from Korea and Hong 
Kong have significantly positive coefficient estimates for the stock indices of their home 
countries, while the coefficient estimates of stock indices of neighboring countries are 
insignificant. Firms from the other sample countries do not demonstrate contagion 
effects. 
It seems puzzling that some estimated coefficients,  , measuring whether a 
spillover effect is stronger in the crisis period, are significantly negative. However, the 
firms with the negative coefficients are likely to have positive contagion effects. This 
may indicate that, during the Asian financial crisis, the correlation between ADRs and 
their underlying stocks declines because investors tend to ignore fundamental information 
and instead react to the movement of Asian stock indices. The volatility contagion effects, 
reported in the lower panel of Table 3-1, do not appear to be significant, unlike the return 
contagion effects described above.   
d f2
Table 3-2 presents the estimation results of the models for testing contagion 
effects from the U.S. to Asia (8). The key parameters (  and l ) are the coefficient 
representing the difference in the returns and volatility contagion during the Asian 
financial crisis. Surprisingly, the results shows that the return contagion from the U.S. 
market is significantly greater during the crisis period than in the post-crisis period, 




Taken together, the above results suggest that contagion effects during the Asian 
financial crisis come not only from the crisis countries (Hong Kong and Korea) but also 
from big country (U.S.). It should be noted, however, that the stock indices of Hong 
Kong and Korea affect the ADRs of their own countries, while the U.S. stock index 
affects Asian underlying stocks. The repercussion through the U.S. market has been 
overlooked by the existent literature on contagion, as it generally focuses on the direct 
contagion effects within Asian countries. 
 
 15 
 5. Conclusion 
In this paper, we investigate stock market contagion between U.S. and Asian 
markets. To distinguish between contagion and fundamentals-based stock price 
comovement, we examine NYSE-traded stocks issued by Asian firms. Using these, we 
find the following empirical results. First, there exist significant bilateral contagion 
effects in returns and return volatility. Second, contagion effects from the U.S. market to 
Asian markets are stronger than in the reverse direction, indicating that U.S. market plays 
a major role in the transmission of information to foreign markets. Third, the intensity of 
contagion is significantly greater during the Asian financial crisis than after the crisis.   
The methodology used in this paper has the advantage of distinguishing between 
contagion and fundamentals-based stock price comovement for non-synchronous trading 
markets in that it is possible to control for the fundamental factors embedded in the 
dually-traded stock prices and identify the impact of other factors such as country stock 
indices. On the other hand, the cost of this approach is that ADRs trade less on the NYSE 
than they do in their local markets. The main concern may be that close-to-open returns 
might be computed on only part of the trading day due to infrequent trading. However, 
we do not regard that this issue is important, as Chang et al. (1995) has shown that 
intraday returns of sample of Japanese ADRs can be reliably measured even for just the 
last five minutes of trading. Further investigation might be necessary to confirm whether 
this evidence is applicable to other Asian firms as well. 
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 Figure 1: Daytime and overnight timing between Asia and the U.S. 
 
Japan/ Korea time 
Date t Date  t+1 
21   3   9   15   21  3   9   15   21   
         
         
         
         
         


















      
                  

































   
 10   16   22   4   10  16  22  4   10
U.S. time 
 
NOTE 1. D and N indicate daytime and overnight in Japan/Korea, respectively. AD and AN 
indicate daytime and overnight in the U.S., respectively. 
 
NOTE 2. Trading hours 
  China: 9:30 – 11:30, 13:00 – 15:00 (10:30 – 12:30, 14:00 – 16:00) 
Hong Kong: 10:00 – 12:30, 14:30 – 15:55 (11:00 – 13:30, 15:30 – 16:55) 
  Japan: 9:00 – 11:00, 12:30 – 15:00 
  Korea: 9:00 – 15:00 
  The Philippines: 9:30 – 12:10 (10:30 – 13:10) 
  Taiwan: 9:00 – 13:30 (10:00 – 14:30) 
  Thailand: 10:00 – 12:30, 14:30 – 16:30 (12:00 – 14:30, 16:30 – 18:30) 
  United States: 9:30 – 16:00 (23:30 – 6:00) 
 
* The parentheses indicate the time in Japan during the listed trading hours. 
33 